Evaluation of rapid microsatellite analysis of paraffin-embedded specimens in screening for hereditary nonpolyposis colorectal cancer.
Length alterations in short repetitive DNA sequences, termed microsatellite instability (MSI), are used as a diagnostic criterion of replication errors caused by various mutations in at least five mismatch repair genes. Therefore, MSI analysis is useful in clinical practice to identify patients with hereditary nonpolyposis colorectal cancer (HNPCC). MSI can be detected by amplification of microsatellite loci in DNA extracted from paraffin-embedded tumor and corresponding peritumoral specimens after numerous time consuming steps limiting the clinical utilities. Rapid microsatellite analysis, a efficient and rapid DNA extraction technique based on Triton X-100 preincubation, was compared with the conventional DNA extraction for HNPCC screening in colorectal tumor specimens from 12 patients. Five complex and two noncomplex (CA)n microsatellite loci were tested, with use of multicolor fluorescent analysis. MSI and loss of heterozygosity in colorectal tumor samples could equally be assessed with the two DNA preparation methods, whereas the number of initially unsuccessful DNA extractions from paraffin-embedded tissue specimens and overall duration for MSI analysis were significantly reduced when rapid microsatellite analysis was used. A replication error-positive phenotype was detected in 2 of 10 patients with a positive family history for colorectal cancer, and diagnosis of HNPCC was finally confirmed by detection of a specific germline mutation. The described rapid microsatellite analysis is less time consuming and more efficient, and, in general, it reduces the risk of contamination by limiting the number of steps required. Therefore, it might replace current DNA extraction procedures. Furthermore, techniques using fluorescent polymerase chain reaction and semiautomated DNA sequencer allow for precise, observer-independent, and rapid scoring in MSI and loss of heterozygosity assessment. A combination of our rapid DNA extraction method and the use of a highly specific microsatellite marker might improve replication error analysis in HNPCC screening.